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Amendments to the Claims : 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims : 

1 . (Currently amended) A variable capacitor circuit to control the capacitance of 
a variable capacitor in a linear mode through a tuning voltage and to achieve a 
high Q-factor at the same time; comprising: 

means for a set of individual small capacitors; 

a set of capacitor switching stages, each stage comprising: 

means for a se^of-switching devices to continu a l l y switch on s a id 
capacitors i n par a l lel allowing a steady ramp-up/ramp-down phase between 
the points of being fully switched on and fully switched off, and where said 
switching device is connected in series with T one for e ach of said small 
capacitors; 

means-a switch control circuit to li near l y control the switching funct i on 
operation for e ach of said s e t of continuous switching devices in a steady 
ramp-up/ramp-down manner s means to by generateing a set^controlling 
signals, directly depending on the-ajuning voltage input, one for each of the 
said capacitor switching stages; 

n^eans a threshold circuit to generate a set of threshold values, one for each 
of tee- said capacitor switching stages; and 

meafts- a circuit to provide a- said tuning voltage, dedicated for the voltage 
controlled capacitance change. 
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2. (Original) 

components. 
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The circuit of claim 0 wherein said capacitors are discrete capacitor 



3. (Original) The circuit of claim 0 wherein said capacitors are manufactured on 
planar carrier. 

4. (Currently amended) The circuit of claim 0 wherein said capacitors are 
integrated on a semiconductor substrate, but on a separate substrate than said 
sw i tching dev i c e s capacitor switching stages . 

5. (Currently amended) The circuit of claim 0 wherein said capacitors are 
integrated on a semiconductor substrate and on the same substrate as said 
switch i ng d e vic e s a nd ampl i f ie rs capacitor switching stages . 

6. (Original) The circuit of claim 0 wherein said capacitors are manufactured as 
a Metal-Oxide structure. 

7. (Original) The circuit of claim 0 wherein said capacitors are manufactured as 
a junction capacitor. 

8. (Original) The circuit of claim 0 wherein said switching device is a transistor. 
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9. (Currently amended) The circuit of claim 8 wherein said switching device is a 
P-MOS channel or N-MQS channel junction FET. 



10. (Currently amended) The circuit of claim 8 wherein said switching device is a 
CPMOS or NMOS FET. 

1 1 . (Currently amended) The circuit of claim 0 wherein said means to l inearly 
contro l th e switch i ng function for e ach of a s e t of c ontinuous sw i tch i ng d e v i c e s 
switch control circuits are connected directly to said m e ans to g e n e rate a s e t of 
contro ll ing signa l s, directly d e p e nd i ng on tho tun i ng vo l tag e i nput tuning voltage 
circuits . 

12. (Currently amended) The circuit of claim 0 wherein said means to l inearly 
control the sw i tch i ng function for e ach of said continuous sw i tching d e v i c e s switch 
control circuit uses a c i rcuit li k e a voltage followe r circuit to connect to , which 
receives its input from said m o ans to g o nerate a set of contro ll ing s i gnals, d i r e ct l y 
d e p e nding on the tun i ng voltag e inpu t tuning voltage circuit . 

13. (Currently amended) The circuit of claim 0 wherein said means to g e n e rat e a 
s e t of contro ll ing s i gnals, dir e ctly d e p e nd i ng on the tuning vo l tag e i nput _setof 
tuning voltage circuits , one for each of said capacitor switching stages, is 
implemented as a chain of resistors. 
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14. (Currently amended) A variable capacitor circuit to control the capacitance of 
a variable capacitor in a linear mode through a tuning voltage and to achieve a 
high Q-factor at the same time; comprising: 

m e ans for a set of individual small capacitors; 

a set of capacitor switching stages; each stage comprising: 

m e ans for a se^of-switching devices to continua ll y switch on said 
capacitors i n para lle l allowing a steady ramp-up/ramp-down phase between 
the points of being fully switched on and fully switched off, and where said 
switching devices are connected in series with , one for e ach of said small 
capacitors; 

means a switch control circuit to l i n e ar l y control the switching funct i on 
operation for each of said cont i nuous switching devices in a steady ramp- 
up/ramp-down manner by generating a controlling signal, directly depending 
on a tuning voltage input; said switch control circuit comprising^ 

m e ans for an set-ef-amplifier stag e s to produce said-ajinear 
controls signal for said steady ramp-up/ramp-down switching 
funct i ons operation ; 
means -a set of threshold circuits to generate a set of threshold values, one 
for each of said amplifier stages; and 

means a circuit to provide a~ said tuning voltage, dedicated for the voltage 
controlled capacitance change, for all of said amplifier stages. 
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amplifier. 
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The circuit of claim 14 wherein said amplifier is an operational 



16. (Cancelled) Th o circuit of c l a i m 1 4 wher e in said means to l in e ar l y contro l th e 
switching funct i on for e ach of sa i d cont i nuous sw i tching d e v i c e s i s provid e d by th e 
output of sa i d oper a tion al amp l if ie r. 

17. (Currently amended) The circuit of claim 14 wherein said m e ans set of 
threshold circuits to generate a set of threshold values, one for each of said 
amp li f ie r capacitor switching stages, is implemented as a chain of resistors. 

18. (Currently amended) The circuit of claim 14 wherein said m e ans circuit to 
provide a tuning voltage, dedicated for the voltage controlled capacitance change, 
is a single signal connected to all amp l if ie r tuning inputs of said capacitor switching 
stages at th e sam e tim e. 

19. (Currently amended) A method to control the capacitance of a variable 
capacitor in a linear mode through a tuning voltage and to achieve a high Q-factor 
at the same time generate; comprising: 

providing m e ans for a set of individual small capacitors, m e ans for a set of 
capacitor switching stages, comprising a switching devices to continua ll y switch 
connect ofhsaid capacitors in parallel, on o for e ach of sa i d small capacitors , 
meafis -a switch control circuit to linearly control the switching function operation fef 
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each of said cont i nuous switching devices, m e ans to g e n e rate a sot of contro l ling 
signa l s, dir e ctly d e pend i ng on th e tuning vo l tag e i nput, on e for e ach of th e 
cap a c i tor sw i tch i ng stag e s; m e ans a set of threshold circuits to generate a set of 
threshold values, one for each of said capacitor switching stages, and means a 
circuit to provide a- said tuning voltage, dedicated for the voltage controlled 
capacitance change, for all of said capacitor switching stages; 

cont i nual l y switching on or off one of said continuous switching devices in 
order to swttek- connect one of said small capacitors in parallel to the a l ready 
switched on other capacitors , that are already connected in parallel , connecting in 
parallel one capacitor after the other; 

li n e ar l y controlling the switching function operation in a steady ramp- 
up/ramp-down manner for each of said continuous switching devices , in order to 
partially switch on said small capacitors ; 

generating a set of controlling signals, directly depending on the tuning 
voltage input, to produce the-linear control signals for said continua l ly steady 
ramp-up/ramp-down switching operation; 

generating a set of threshold values, one for each of said capacitor 
switching stages; and 

supplying a- said tuning voltage, dedicated for the voltage controlled 
capacitance change, to all of said capacitor switching stages. 
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20. (Cancelled) Th e m e thod of cla i m 19 wher e in continual l y switching on on e of 
sa i d smal l capac i tors i n parall el to th e a l r e ady switch e d on capacitors app lie s to 
discr e t e capacitor compon e nts. 

21. (Cancelled) The m e thod of cla i m 19 wher ei n cont i nual l y sw i tch i ng on on e of 
sa i d sma ll capac i tors i n par a l lel to th e a l r e ady switch e d on c a pacitors app l ies to 
capacitors manufactur e d on a p l anar carri e r. 

22. (Cancelled) The m e thod of claim 19 wh e r ei n cont i nu a l l y sw i tching on on e of 
said sma ll capacitors in para l l e l to th e alr e ady sw i tch e d on c a pac i tors app lie s to 
capacitors int e grated on a s e miconductor substrat e . 

23. (Cancelled) Th e m e thod of claim 19 wh e r e in linearly contro l l i ng the switching 
op e ration app l ies to a trans i stor as s ai d continuous switch i ng d e v i c e . 

24. (Cancelled) Th e m e thod of cla i m 23 wh e re i n l i n e ar l y contro l l i ng the sw i tch i ng 
operation applies to a P MOS or N MOS junction FET as sa i d continuous 
switch i ng d e v i c e . 

25. (Cancelled) Th e m e thod of claim 23 wher ei n li n e arly contro ll ing the switching 
operation applies to a CMOS FET as said cont i nuous swit c h i ng d e v i ce. 
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26. (Cancelled) Th e m e thod of claim 19 wherein amplifying th e diff e r e nc e of th e 
capacitanc e tun i ng voltag e and the ref e r e nc e voltag e of each amp li f ie r st a g e to 
produce the l i n e ar contro l signa l for s ai d continua l ly switch i ng operat i on i s 
p e rform e d by s a id op e rationa l am p li f ie r. 

27. (Currently amended) The method of claim 1929 wherein generating a set of 
threshold values, one for each of said ampl i fi e r capacitor switching stages uses a 
chain of resistors. 

28. (Currently amended) The method of claim 1929 wherein supplying a tuning 
voltage, dedicated for the voltage controlled capacitance change, to all of said 
ampl i fie r capacitor switching stages uses a single signal, connected to all amp li f i er 
tuning inputs of said capacitor switching stages at th e sam e tim e. 

29. (Currently amended) A method to control the capacitance of a variable 
capacitor in a linear mode through a tuning voltage and to achieve a high Q-factor 
at the same time generate; comprising: 

providing m e ans for a set of individual small capacitors, m o an s for a set of 
capacitor switching stages, comprising a switching devices to cont i nually switch on 
connect said capacitors in parallel , on e for each of sa i d sma ll capac i tors , m e ans a 
switch control circuit to linearly control the switching funct i on operation for e ach of 
said cont i nuous switching devices, m e ans for a s e t of each of said switch control 
circuits comprising an amplifier st a g e s to produce said-ajinear controls signal for 
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said switching functions operation , means-a set of threshold circuits to generate a 
set of threshold values, one for each of said amp l if i er capacitor switching stages, 
and means-a circuit to provide a- said tuning voltage, dedicated for the voltage 
controlled capacitance change, for all of said amp l ifi e r capacitor switching stages; 

Continua l ly switching on or off one of said continuous switching devices in 
order to switeb -connect one of said small capacitors in parallel to the a l r e ady 
s w itched on other capacitors , that are already connected in parallel , connecting in 
parallel one capacitor after the other; 

Imeafly-controlling the switching function operation in a steady ramp- 
up/ramp-down manner for each of said continuous switching devices , in order to 
partially switch on said small capacitors ; 

comparing the difference of the capacitance tuning voltage and the 
threshold voltage of each capacitor switching stage to produce the linear control 
signal for said cont i nua l ly steady ramp-up/ramp-down switching operation; 

generating a set of threshold values, one for each of said ampl i f ie r capacitor 
switching stages; and 

supplying a- said tuning voltage, dedicated for the voltage controlled 
capacitance change, for all of said amp l if i er capacitor switching stages. 

30. (Currently amended) The method of claim 29 wherein comparing the 
difference of the capacitance tuning voltage and the threshold voltage of each 
capacitor switching stage to produce the linear control signal for said continually 
switching operation is performed by said-an operational amplifier. 
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